Growth- and development-dependent expression of gangliosides in rat hepatocytes and liver tissues.
Expression of gangliosides in the liver was examined in primary cultures of hepatocytes from adult rats and liver tissues from rats of different ages. Hepatocytes were isolated from 7-week-old rat liver and cultured in L-15 medium containing insulin, dexamethasone and 10% fetal bovine serum. Hepatocytes proliferated only on the first day, and then ceased proliferation. The content of GD3 and GD1a increased during the period of active proliferation and reached a nearly constant level, whereas GM1, GD1b, GT1b, and GQ1b gradually increased throughout culture. Addition of EGF to the culture medium caused significant increases in the content of GD3, and to a lesser degree of GM3, but exhibited little effect on the expression of other ganglioside species. The specific induction of GD3 and GM3 expression by EGF was reproduced under serum-free conditions, despite the lack of hepatocyte proliferation. Expression of gangliosides in cultured hepatocytes was also modulated by cell density; higher cell density brought about increased content of GM1, GD1a, GD1b, GT1b, and GQ1b with concomitant reduction of GM3 in cells. The composition of gangliosides in liver tissues demonstrated a unique developmental pattern. GD3 and GD1a were strongly expressed in E-16 embryonic tissue and rapidly decreased with increasing age. GD1b, GT1b, and GQ1b were found only in postnatal liver tissues. These findings suggest that the expression of gangliosides in rat hepatocytes and liver tissues are regulated by growth- and development-dependent factors.